Objective: It is more difficult to perform bag-mask ventilation in edentulous patients than in patients with intact dentition. The laryngeal mask airway (LMA) provides a better alternative to the standard face mask if the facial contours of the patient are not suited for the standard face mask. We aimed to compare these two different LMAs in edentulous geriatric patients.
Introduction

I
n an aging population, the prevalence of edentulous patients increased above 60% among individuals aged ≥65 years (1) . Face mask ventilation of these edentulous patients is often difficult because of the inadequate fitting of the standard mask to the face (2) . In addition, because of a reduction in muscle tone under general anaesthesia, the air space in the oropharynx is reduced, and the posterior displacement of the tongue, soft palate and epiglottis tend to close the airway (3) . The laryngeal mask airway (LMA) provides a better alternative to the standard face mask if the facial contours of the patient are not suited to the standard face mask (4) . Although Baraka (5) noted that LMA proved to maintain a better seal in edentulous patients, there is no study supporting his observation. According to our clinical observations, the insertion of LMA and its correct positioning in edentulous geriatric patients is not as easy as in patients with teeth. However, this is just a hypothesis, and we could not find any study investigating this topic.
We aimed to compare routinely used LMAs, the LMA Unique™ with the newly released LMA Supreme™, in edentulous elderly patients for the success in first attempt insertion, ease and time of insertion and oropharyngeal leak pressure (OLP). For LMA Supreme™, we also assessed the ease of gastric tube placement.
Material and Methods
This study initiated after obtaining the IRB approval (Dokuz Eylül University School of Medicine, University Ethics Committee for Clinical Research, no:178/2009, İzmir, Turkey) and written informed consent from sixty edentulous patients with American Society of Anesthesiologists physical (ASA) status grade I-III, aged over 65 years, undergoing elective surgery were included in the study. The study was performed in the Dokuz Eylül University School of Medicine Hospital in 2010. Patients with dentures had to remove their dentures before surgery at the ward. The supraglottic airway device was inserted into each patient in a random order. A statistician independent of the clinical investigators generated the randomization sequence using a computerized program. Patients were excluded if they had a known or predicted difficult airway, body mass index of >35 kg m 2 or were at risk of aspiration. All cases were treated by anaesthetists who had an experience of LMA insertion for over 5 years.
Demographic parameters, Mallampati classification and duration of surgery were recorded. Patients were routinely monitored using electrocardiography, non-invasive blood pressure measurement, pulse oximetry and end-tidal carbon dioxide tension. Depth of anaesthesia was monitored with the bispectral index (BIS).
Patients were pre-medicated with 0.02 mg kg −1 midazolam when venous access was obtained. After 3 min of preoxygenation with 100% oxygen via the face mask, anaesthesia was induced with 1-2 µg kg −1 fentanyl and 1-2 mg kg −1 propofol (6). When the BIS value was 40-60 (7), the predetermined supraglottic airway device was inserted according to the manufacturer's recommendations. The supraglottic airway devices were completely deflated before insertion. Size 4 LMA was used for those with a weight of 50-70 kg and size 5 LMA for those between 70 and 100 kg. After insertion, each device was inflated with a hand-held airway manometer (Rüsch, Germany) to a cuff pressure of 60-cm H 2 O.
An effective airway was defined as the presence of normal thoracoabdominal movement and a square wave end-tidal carbon dioxide trace. General anaesthesia was maintained with sevoflurane, O 2 and N 2 O.
Insertion time was defined as the time from picking up the airway device until connection to the airway circuit (8) . Ease of insertion was graded by the attending anaesthesiologist as easy, fair or difficult (9) . If after three attempts, insertion was still not successful, the other device was used. If insertion of the other device also failed, the patient was endotracheally intubated.
Before the oropharyngeal leak test (OLT) was carried out, the face of the patient was covered so that the observer was blinded to the airway device. OLP was determined by transiently discontinuing ventilation and closing the adjustable pressure-limiting valve with a fresh gas flow of 3 L min −1 until the airway pressure reached a steady state and the leakage sound was heard. The airway pressure was not allowed to exceed 40-cm H 2 O (9).
After successful placement of LMA Supreme™, a 12-FG gastric catheter was inserted via the gastric channel.
Any episode of hypoxaemia (SpO 2 , <90%), aspiration or regurgitation, bronchospasm and airway obstruction were documented. After removal of LMA, it was examined for the presence of visible blood.
In the post-anaesthesia care unit, a research assistant, who was blinded to the group allocation, interviewed the patients using a predetermined questionnaire to collect data regarding the postoperative pharyngolaryngeal adverse events. The presence or absence of sore throat, dysphonia and dysphagia was postoperatively assessed at 1 and 24 h. Cases discharged early from the ward had 24th hour evaluation completed by telephone communication.
Statistical analysis
We calculated the sample size to detect at least a 35% difference between devices for OLP with an α error of 0.05 and a power of 0.8. Non-parametric data between groups were analysed with the χ 2 test, while parametric data were compared with unpaired t-test. Data are presented as percent (%), mean±SD and number. For all tests, a p value of <0.05 was considered significant. All statistics were performed using Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL, USA) version 15.0.
Results
A total of 60 edentulous elderly patients were recruited (Figure 1) . Three patients exhibited oxygen desaturation after LMA Supreme™ insertion, which was removed to insert a LMA Unique™ for ventilation maintenance. These patients were excluded from further analysis.
The patients' age, gender, ASA and Mallampati classification, height, weight and duration of anaesthesia were comparable in both groups ( Table 1 ).
The ease of insertion was similar in the two groups (Table 2) . In three patients in Supreme group, we failed to insert the device within three attempts, but in the remaining 27 patients, only one required two attempts. In Unique group, all devices could be inserted; however, two attempts were required in seven patients and three attempts in one patient. The success rate of the first attempt insertion was higher in Supreme group than in Unique group (86.6 and 73.3%, respectively; p=0.04). There was no difference in the mean insertion time in Supreme versus Unique groups, i.e. 10.04 s and 11.87 s, respectively. The mean OLP with LMA Supreme™ was 20.6-cm H 2 O and that with LMA Unique™ was 17.3-cm H 2 O; there was no significant difference between OLPs (Table 2 ).
Gastric catheter placement was successful in all patients in Supreme group. None of the patients developed pharyngolaryngeal adverse events. Bleeding was noted after the removal of the airway device in one of the 27 patients in Supreme group versus two of 30 patients in Unique group. No major adverse events occurred during the intra-and postoperative period in any groups.
Discussion
This is the first study that investigated LMA use in edentulous geriatric patients.
Our findings demonstrated that the success rate in first insertion attempt was higher in Supreme group than in Unique group, but the ease of insertion and OLP were similar. These observations can have important implications to anaesthesiologists managing edentulous geriatric patients with supraglottic airway devices.
First insertion attempt was found to be successful in 86.6% and 73.3% of patients with LMA Supreme™ and LMA Unique™, respectively. The first attempt success rate for LMA Supreme™ in the literature is between 88.5%-98% (10-12). The variance in the success rate is explained with the experience of the user and the relative stiff nature of the device (11, 12) . In the literature, there is a wide range of first attempt success rate for LMA Unique™. The first attempt success rate of LMA Unique™ differs from 73.3% to 100% (13-15). Verghese et al. (13) reported that relative stiffness of the tubular portion combined with the hardness of the backplate tip might contribute to difficulty in insertion. In our study, the first insertion attempt success rate was superior in Supreme group; however, it was lower when compared with the literature regarding LMA Supreme™ in other patient groups. The difference with the literature may be because our study group comprised selected edentulous patients aged ≥65 years. Another reason may be our limited experience with LMA Supreme™ insertion, but according to Timmermann et al. (12) , inexperienced medical students revealed a success rate of 90%; therefore, we can postulate that our lower success is because of the edentulous patient population. We could not record any significant difference between LMA Supreme™ and LMA Unique™ with respect to the ease of insertion. However, in three patients, the LMA Supreme™ could not be successfully inserted, and thus, LMA Unique™ was used instead. In a case report, Brueggeney et al. (16) stated that the inflated LMA Supreme™ cuff medially displaced the cuneiform and corniculate cartilages, thereby narrowing the laryngeal inlet and hindering successful ventilation. They proved this event with fibreoptic evaluation through LMA. The lack of fibreoptic bronchoscopy is a limitation in our study; therefore, we can just guess the theoretical reason for the failure to ventilate with LMA Supreme™ in three patients. Another reason for impossible insertion may be lack of proper preparation. The manufacturer's recommended technique for preparation involves deflating the cuff and stretching at the inflation line while compressing the cuff tip. However, this manoeuvre may increase the chance of an obstructing ridge forming and may lead to difficulty in ventilation (17) .
The insertion time for LMA Unique™ is reported between 15 s and 30 s and for LMA Supreme™ between 15 s and 26 s. (14, 15, 18) . In one study, the insertion time was reported as 8 s for LMA Supreme™, but the authors did not explain how they measured the insertion time. The short insertion times in our study for both LMA may be explained with the lack of teeth, and thus, easier and faster manipulation of the device in the mouth.
OLPs are commonly measured to indicate the degree of airway protection and success of the supraglottic airway device placement. Knowing OLP may be important to anaesthesiologist using the LMA for airway management (10) . The findings of our study in edentulous geriatric patients revealed that OLP with LMA Supreme™ and LMA Unique™ was similar. For LMA Unique™, OLP is reported between 20-and 27-cm H 2 O (14, 15, 18). Our results for Unique group were, however, low with a mean of 17. fit and higher OLP values in Asian men. Another explanation for low OLP in their study is the use of neuromuscular blocking agent. We did not provide neuromuscular blockade for the patients in our study, and our low OLP results in comparison with the literature may be because of the edentulous geriatric population. We postulate that the less elastic cuff of LMA Supreme™ and LMA Unique™ may hinder a proper fit in the oropharyngeal anatomy of geriatric edentulous patients.
The number of elderly patients is increasing with advances in medicine and public healthcare (23) . However, an adequate depth of anaesthesia is required for successful insertion of LMA to prevent untoward events such as coughing and laryngospasm (24) . We provided the depth of anaesthesia with BIS values. The passage of a gastric tube was easily performed in all cases in Supreme group. The use of LMA with a gastric channel is an important point for the geriatric population because increasing age may cause the development of dysphagia and aspiration in the elderly (25) .
This study has several limitations. We did not evaluate the positioning of LMA with fibreoptic endoscopy or ultrasonography; therefore, we could not compare the placement of the two different airway devices, and we could not clearly explain why we failed in three patients in Supreme group. Furthermore, we did not directly measure the ventilator capability; if we had performed this, more precise comments regarding ventilation in this unique patient group could be made. Another limitation of our study is that we only could extrapolate some results because of the edentulous or the geriatric age of the patient; therefore, we have started a study comparing the differences in LMA use between geriatric and young patients.
Conclusion
In summary, the efficacy and safety of LMA Supreme™ and LMA Unique™ are similar in edentulous geriatric patients. However, LMA Supreme™ is superior to LMA Unique™ because of its success of insertion in the first attempt. In contrast to previous studies, the success rate of insertion at the first attempt and the insertion time was found to be less than in the literature for both devices. These patients, the reason for this may be the selected edentulous geriatric age group. Further studies on the use of supraglottic airway devices in edentulous geriatric patients are required to clarify this hypothesis. 
